The family Flavobacteriaceae within the phylum Bacteroidetes was first proposed by Jooste (1985) . The name of the family was validly published by Reichenbach (1992) and the description of the taxon was emended by Bernardet et al. (1996 Bernardet et al. ( , 2002 . By the time of writing, the family comprised 114 genera (http://www.bacterio.net) representing bacteria in various terrestrial (Dong et al., 2013) , marine (Li et al., 2013; Yu et al., 2013) and freshwater (Surendra et al., 2012) environments.
In August 2011, a sample of terrestrial sediment was collected from a borehole that lies in the Mohe Basin (53 u 289 37.800 N 122 u 199 23.400 E; depth, 28.2 m) of north-east China. With exogenous microbial contamination eliminated by fluorescent microspheres (Colwell et al., 1992) , the sediment was then split and ground to powder under frozen and sterile conditions. A novel bacterium, designated strain M0116 T , was isolated using the standard dilution plating method on R2A (http://www.dsmz.de/microorganisms/medium/pdf/DSMZ_ Medium830.pdf) agar after incubation at 25 u C for 1 week.
The isolate was routinely cultured on R2A and preserved as 15 % (v/v) glycerol suspensions at 280 u C.
Extraction of genomic DNA was performed with a bacterial DNA extraction kit (OMEGA). The 16S rRNA gene was amplified by means of PCR using the primer pair 27F and 1492R (Lane, 1991) . The PCR product was purified using a PCR purification kit (OMEGA) and then ligated into the pMD18-T vector (TaKaRa). The ligation product was transformed into cells of Escherichia coli DH5a. The cloned 16S rRNA gene sequence was then sequenced on a 3730XL automated sequencer (Applied Biosystems). The identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were performed using the EzTaxon-e server (Kim et al., 2012) . Multiple sequence alignments were performed with the CLUSTAL W program (Thompson et al., 1994) . Phylogenetic trees were reconstructed using neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Kishino & Hasegawa, 1989 ) methods in MEGA5 (Tamura et al., 2011) with bootstrap values based on 1000 replications (Felsenstein, 1985) . The evolutionary distance matrix for the neighbour-joining and maximum-likelihood methods was generated according to the Kimura two-parameter model (Kimura, 1980) . On the basis of the 16S rRNA gene sequence analyses, the nearly complete 16S rRNA gene sequence (1481 bp) of strain M0116
T showed low levels of similarity with respect to known genera of the family Flavobacteriaceae. The highest level of sequence similarity was found with Empedobacter brevis LMG 4011 T (91.0 %), followed by Wautersiella falsenii NF 993 T (90.8 %) and Weeksella virosa DSM 16922 T (90.5 %). The phylogenetic tree based on the neighbour-joining algorithm also confirmed that the novel strain is a member of the family Flavobacteriaceae but distantly associated with the aforementioned genera (Fig. 1) . The tree suggested strain M0116
T formed a monophyletic clade with the genera Empedobacter, Wautersiella and Weeksella. The overall topology of the maximum-likelihood tree was essentially the same as that of the neighbour-joining tree (data not shown morphology was examined by transmission (JEM-2100; JEOL) and scanning (SU1510; HITACHI) electron microscopy with cells grown for 3 days at 28 u C on R2A. Colonial morphology was observed on R2A after incubation at 28 u C for 3 days. Growth was also tested on tryptone soya broth agar (TSBA, http://www.dsmz.de/microorganisms/medium/ pdf/DSMZ_Medium545.pdf), 10-fold nutrient-diluted TSBA (0.16TSBA), fivefold nutrient R2A agar (56R2A), MacConkey agar, Luria-Bertani agar (LB) and nutrient agar (NA, http://www.dsmz.de/microorganisms/medium/pdf/DSMZ_ Medium1.pdf). Gram staining was performed as described by Murray et al. (1994) . Anaerobic growth was assessed by the semisolid agar method (Smibert & Krieg, 1994) . Gliding motility and flexirubin-type pigment production were determined as described by Bernardet et al. (2002) . Oxidase activity was determined using 1 % (w/v) tetramethyl-pphenylenediamine (oxidase test strips; bioMérieux). Catalase activity was detected by bubble production in 3 % (v/v) H 2 O 2 . The optimum and range of growth temperature were determined in R2A broth incubated for 3-15 days at 0, 4, 10, 15, 20, 25, 28, 30, 33, 37 and 42 u C. The pH range for growth was tested at pH 4.0-11.0 (at intervals of pH 0.5) by adjusting the pH of R2A broth with 5 M NaOH or HCl. Growth with NaCl was examined in R2A broth containing 0-5.0 % (w/v, at intervals of 0.5 %) NaCl. Voges-Proskauer reaction and H 2 S production were assessed according to the methods of Barrow & Feltham (1993) . Hydrolysis of starch, R, resistant. Data were taken from this study unless otherwise indicated. All strains were positive for the following characteristics: hydrolysis of casein, gelatin and Tween 80; production of indole; cytochrome oxidase, catalase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities; acid production from aesculin ferric citrate. All strains were negative for the following characteristics: nitrate reduction; production of acetoin and H 2 S; assimilation of arabinose, mannitol, caprate, malate and citrate; arginine dihydrolase, lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities; acid production from glycerol, erythritol, casein, Tween 80, urea, gelatin and aesculin was tested by using R2A as the basal medium according to the methods of Smibert & Krieg (1994) . Susceptibility to antibiotics was tested at 28 u C for 3 days on R2A plates using antibiotic discs containing the following antibiotics (mg per disc, unless otherwise stated): amikacin (30), ampicillin (10), carbenicillin (100), cefalexin ( (30), and the zone of inhibition was used as the criterion to separate susceptible and resistant phenotypes. Other physiological and biochemical properties were determined by using the API 20NE, API ZYM and API 50CH (inoculated with cell suspensions in CHB/E medium) kits (bioMérieux), according to the manufacturer's instructions, except that the strips were inoculated for 7 h (API ZYM) and for 3 days (API 20NE and API 50CH).
Cells of strain M0116
T were Gram-reaction-negative, strictly aerobic, non-gliding rods. A scanning electron micrograph of cells of strain M0116
T is available as Fig. S1 in the online Supplementary Material. Other phenotypic features of strain M0116
T are summarized in the genus and species descriptions and properties differentiating the isolate from type strains of closely related species are detailed in Table 1. For cellular fatty acid analysis, biomass of strain M0116 T and three reference strains was harvested from TSBA after incubation at 28 u C for 3 days. Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI (Sherlock Microbial Identification System, version 6.0). The fatty acids were analysed by GC (6890N; Hewlett Packard) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Isoprenoid quinones and polar lipids were extracted integrally from 100 mg freeze-dried cells as described by Minnikin et al. (1984) . Respiratory quinones were purified by TLC and identified by HPLC according to the methods of Da Costa et al. (2011a) . Polar lipids were separated by two-dimensional TLC and identified by spraying with molybdophosphoric acid (total lipids), molybdenum blue (phospholipids), ninhydrin (lipids with free amino groups) and a-naphthol/sulfuric acid (glycolipids), according to the methods of Minnikin et al. (1984) and Da Costa et al. (2011b) . The DNA G+C content was determined by HPLC as described by Mesbah et al. (1989) .
The major fatty acids (.10 % of the total fatty acids) detected in strain M0116
T were iso-C 15 : 0 and iso-C 17 : 0 3-OH in line with the reference strains, but the relative abundance of iso-C 15 : 0 and iso-C 17 : 0 3-OH as well as that of summed feature 3 and C 16 : 1 v5c clearly distinguished strain M0116
T from the type strains of Empedobacter brevis, Wautersiella falsenii and Weeksella virosa ( Table 2 ). The predominant isoprenoid quinone detected in strain M0116 T was menaquinone-6 (MK-6) in line with the genera Empedobacter and Weeksella (formerly Group IIf) (Dees et al., 1986) and all other members of the family Flavobacteriaceae (Bernardet, 2011) . The major polar lipid detected in strain M0116
T was phosphatidylethanolamine (Fig. 2) . The polar lipid profile of strain M0116
T was similar to those of Empedobacter brevis CCUG 7320 T , Wautersiella falsenii CCUG 51536 T and Weeksella virosa DSM 16922 T in that phosphatidylethanolamine was the major polar lipid, but could be differentiated from those of the three reference strains in that several other polar lipids were present or absent (Fig. 2) . The DNA G+C content of strain M0116
T was 38.2 mol%, a value higher than those reported for the reference strains (Table 1) .
Based on the phylogenic, phenotypic and chemotaxonomic data, it is suggested that strain M0116
T represents a novel . All data were from this study. Values are percentages of the total fatty acids; fatty acids amounting to ,1 % of the total fatty acids are not listed; TR, trace (,1 %); -, not detected. *Fatty acids that could not be separated by GC using the MIDI system. Summed feature 1, iso-C 15 : 1 H and/or C 13 : 0 3-OH; summed feature 3, C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4, iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; summed feature 9, iso-C 17 : 1 v9c.
species of a new genus within the family Flavobacteriaceae, for which the name Moheibacter sediminis gen. nov., sp. nov. is proposed. On the basis of new data obtained in this study, emended descriptions of Empedobacter brevis, Wautersiella falsenii and Weeksella virosa are also proposed.
Emended description of Empedobacter brevis (Holmes and Owen 1982) Vandamme et al. 1994
The description is as given by Holmes et al. (1978) and emended by Vandamme et al. (1994) with the following amendments. The polar lipid profile of the type strain consists of phosphatidylethanolamine, four unidentified aminolipids and two unidentified polar lipids. Characteristics of the type strain that are either in addition to or at variance with published data are shown in Table 1 .
Emended description of Wautersiella falsenii Kä mpfer et al. 2006
The description is as given by Kämpfer et al. (2006) with the following amendments. The major respiratory quinone is MK-6. The polar lipid profile of the type strain consists of phosphatidylethanolamine, four unidentified aminolipids and two unidentified polar lipids. Characteristics of the type strain that are either in addition to or at variance with published data are shown in Table 1 .
Emended description of Weeksella virosa Holmes et al. 1987
The description is as given by Holmes et al. (1986) with the following amendments. The polar lipid profile of the type strain consists of phosphatidylethanolamine, one unidentified aminolipid, one unidentified phospholipid and three unidentified polar lipids. Characteristics of the type strain that are either in addition to or at variance with published data are shown in Table 1 .
Description of Moheibacter gen. nov.
Moheibacter ( Moheibacter sediminis gen. nov., sp. nov.
respiratory quinone is MK-6. The major polar lipid is phosphatidylethanolamine. The major fatty acids are iso-C 15 : 0 and iso-C 17 : 0 3-OH. The DNA G+C content of the type strain of the type species is 38.2 mol%. Phylogenetically, the genus Moheibacter is a member of the family Flavobacteriaceae in the phylum Bacteroidetes. The type species is Moheibacter sediminis.
Description of Moheibacter sediminis sp. nov.
Moheibacter sediminis (se.di9mi.nis. L. gen. n. sediminis of sediment).
Cells are 0.25-0.360.6-0.9 mm in size. Colonies on R2A for 3 days are light-yellow, circular, smooth, mucoid and 2-3 mm in diameter with regular margins. Good growth on R2A, 56R2A, TSBA and 0.16TSBA; grows weakly on LB; no growth on NA or MacConkey agar. Growth occurs at 4-33 u C (optimum, 28 u C), at pH 6.0-10.0 (optimum, pH 7.0-7.5) and in the presence of 0-3.0 % (w/v) NaCl (optimum, 0-0.5 %). Hydrolyses casein, gelatin, aesculin and Tween 80, weakly hydrolyses starch, but does not hydrolyse urea. Positive for indole production. Negative for nitrate reduction, Voges-Proskauer reaction, H 2 S production, glucose acidification and arginine dihydrolase activity. Assimilates gluconate and adipate, weakly assimilates glucose and mannose, but does not assimilate, arabinose, mannitol, N-acetylglucosamine, maltose, caprate, malate, citrate or phenylacetate (API 20NE). In the API ZYM gallery, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and b-glucosidase, weakly positive for cystine arylamidase and a-chymotrypsin, and negative for lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Acid is produced from aesculin ferric citrate, maltose, starch and potassium 5-ketogluconate (API 50CH). Susceptible to amikacin, ampicillin, carbenicillin, cefalexin, cefazolin, cefoperazone, cefradine, ceftazidime, ceftriaxone, cefuroxime, chloramphenicol, ciprofloxacin, clindamycin, doxycycline, erythromycin, furazolidone, gentamicin, imipenem, kanamycin, midecamycin, minocycline, neomycin, norfloxacin, ofloxacin, penicillin G, piperacillin, polymyxin B, streptomycin, tetracycline and vancomycin, but resistant to oxacillin and sulfamethoxazole/trimethoprim. In addition to phosphatidylethanolamine, two unidentified aminolipids, one unidentified phospholipid and three unidentified polar lipids are also detected. In addition to the major fatty acids cited above, significant amounts (.5 % of the total fatty acids) of iso-C 15 : 0 3-OH and summed feature 4 are also present. The detailed fatty acid composition is given in Table 2 .
The type strain, M0116 T (5CGMCC 1.12708 T 5JCM 19634 T ), was isolated from sediment collected from the Mohe Basin in north-east China. The DNA G+C content of the type strain is 38.2 mol%.
